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DETAILED ACTION 

Response to Amendment 

1 . This Office action is in response to the amendment filed on 30 September 2008. 
Claims 1-7, 13, 16-21, 26-29, 33-35, 37, 40, 41, 43-45, 49-51 and 53-61 are pending. 
All objections and rejections not repeated below are withdrawn. This Office action is not 
made final because a new ground of rejection not necessitated by the amendment was 
introduced. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 30 September 2008 
was filed before an Office action that closes the prosecution of this application. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 34 and 35 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Per claim 34, the limitation "the memory controller" lacks sufficient antecedent 
basis. Claim 35 is rejected for having the same deficiency contained in the claim it is 
dependent from. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

6. Claims 13, 49, 55, 56 and 61-65 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Correale, Jr. et al. [US 6,587,905 B1] (hereinafter "Correale"). 

Per claims 13, 49, 55, 56 and 61 , Correale teaches a data processor (see 
Correale, claim 4, "a data processing system", the processor is considered to be 
including the Slave devices and the PLB Arbiter, because they process the read and 
write requests from the Master devices) comprising: 

a plurality of programming engines (see Fig. 10, the Slave devices; they can be 
considered as programming or processing engines because they can process the read 
and write requests from the Master devices, notify the arbiter of availability of auxiliary 
read data by setting wrDAck signal, and setting a write complete signal after claiming 
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the auxiliary read and completing the cycle, see col. 5, lines 5-10 and col. 6, lines 44- 
51); 

a push arbiter (see Fig. 10, the PLB Arbiter) to arbitrate requests for use of an 
unidirectional push bus (see Fig. 10, wrDBus; also see col. 5, lines 43-53 for 
unidirectional write bus) by a plurality of external memory resources that are external to 
the data processor (see Fig. 10, the Master devices; they are external to the PLB Arbiter 
and the Slave devices, and they are memory resources because they are capable of at 
least temporarily storing the write data pushed to the Slave devices and the read data 
pulled from the Slave devices; also see col. 2, lines 5-10 for CPU caches) in which 
requests for using the push bus are sent from the memory resources (see col. 4, lines 
10-19 and Fig. 10 for requesting buses for reads and writes), the push bus arbiter being 
internal to the data processor (see col. 4, lines 1-6, PLB and its arbiter are comprised 
within the processor architecture), the push bus to push data from the memory 
resources to an input transfer memory (because the Master devices such as CPU 
provide the write data to be pushed onto the bus, the Master devices must at least 
temporarily store the write data before it is pushed onto the bus; this temporary storage 
must exist because otherwise write data cannot be identified and accessed for the push 
to begin; usually this temporary storage is an input/output memory reserved for 
temporarily storing outgoing data so that I/O devices can access the outgoing data 
without intervention from the CPU, but here any means that can temporarily store the 
write data is considered to be the input transfer memory; it is an input memory because 
the Master that is the source of the write data inputs the write data to this memory) 



Application/Control Number: 10/057,738 Page 5 

Art Unit: 2189 

associated with the programming engines (this memory is associated with the Slave 
devices because it temporarily stores the data to be written to at least one of the Slave 
devices); and 

a pull bus arbiter (see Fig. 10, the PLB Arbiter) to arbitrate requests for use of a 
unidirectional pull bus (see Fig. 10, rdDBus) by the external memory resources in which 
requests for using the pull bus are sent from the memory resources (see col. 4, lines 10- 
19 and Fig. 10 for requesting buses for reads and writes), the pull bus arbiter being 
internal to the data processor (see col. 4, lines 1-6, PLB and its arbiter are comprised 
within the processor architecture), the pull bus to pull data from an output transfer 
memory (because the Slave devices provide the read data to be pulled into the pull bus, 
the Slave devices must at least temporarily store the read data before it is pushed onto 
the bus; this temporary storage must exist because otherwise read data cannot be 
identified and accessed for the pulling to begin; here any means that can temporarily 
store the read data is considered to be the output transfer memory; it is an output 
memory because the read data is output from the Slave devices) associated with the 
programming engines and to transfer the data to the memory resources. 

Per claims 62 and 64, Correale further teaches that the memory resources 
comprise random access memory devices (see col. 2, lines 5-10, local cache on CPU; 
each cell or line of the cache can be regarded as a random access memory device). 
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Per claims 63 and 65, Correale further teaches each of the requests for use of 
the push bus or pull bus sent from the memory resources comprises a target identifier 
identifying a target to receive data pushed from or pulled to the memory resources (see 
Fig. 10, routing the write and read data to the correct targets requires the multiplexors in 
the PLB arbiter to correctly controlled, the select inputs to those multiplexors are the 
target identifiers). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1 , 2, 1 6, 1 7, 26, 27, 33-35, 37, 40, 41 , 43-45, 49, 53, 54, 57, 59 and 60 
are rejected under U.S.C. 103(a) as being unpatentable over Correale and Shaylor [US 
6,408,325 B1] (hereinafter "Shaylor"). 

Per claims 1 , 26 and 37, it is clear the Correale already teaches most of the 
claims as described above (the programming agent in claim 56 is considered to be 
equivalent to the processing agent of claim 1 ), and further teaches issuing a write 
command (see col. 4, lines 10-29 and the write bus wrDBus in Fig. 10) to a memory 
controller (here all components involving in servicing the write request are considered to 
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form the memory controller, these can include the PLB arbiter and components on the 
Slave devices) and loading data into an output transfer memory of the processing agent 
(see the rejection of claims 13, 49, 55, 56 and 61 above for output transfer memory). 
Correale does not specifically disclos setting the output transfer memory to a read-only 
state, but one of the advantages of setting a storage to read-only state is to provide data 
protection from accidental overwrites. Because processors can execute instructions 
and issue memory write request much faster than the actual write operations can be 
completed, the processor's output memory should be set to read-only while the data to 
be written to memory is ready to be transferred over the data bus, in order to avoid the 
data being overwritten by a new write data generated by the processor before the 
current transfer is completed. 

Correale does not teach executing a context. Shaylor teaches a multi-tasking 
and multi-threading processor that can enhance data processing efficiency (see 
Shaylor, col. 1 , lines 46-50), the processor requires executing a context for each thread 
(see Shaylor, col. 1 , lines 56-67). Therefore, it would have been obvious to one 
ordinarily skilled in the art at the time of the Applicant's invention to combine the 
teachings of Shaylor and Correale, in order to enhance data processing efficiency. As a 
result of the combination, Correale and Shaylor in combination teach "executing a 
context". 

Per claims 2, 16 and 27, the combined teaching of Correale and Shaylor further 
discloses establishing a plurality of contexts (see Shaylor, col. 1, lines 56-67) on the 
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processing agent and maintaining program counters (not specified in Shaylor, but note 
that in a multi-tasking and multi-threading processor as taught by Shaylor, there must 
be multiple program counters for the concurrently executing processes and threads) 
and context relative registers (see Shaylor col. 1 , lines 20-32 and lines 56-67, col. 2, 
lines 1-27, col. 4, lines 37-67). Also note that the multi-tasking and multi-thread 
processor in Shaylor can be combined with Correale to provide better performance. 

Per claim 1 7, the combined teaching of Correale and Shaylor further discloses 
the context relative registers are selected from a group comprising of general purpose 
registers, inter-programming agent registers, static random access memory (SRAM) 
input transfer registers, dynamic random access memory (DRAM) input transfer 
registers, SRAM output transfer registers, DRAM output transfer registers, and local 
memory registers (see Shaylor, col. 1 , lines 20-32 and lines 56-67, col. 2, lines 1-27, 
col. 4, lines 37-67). 

Per claims 33, 40 and 54, the combined teaching of Correale and Shaylor further 
teaches the context is swapped out if the write command is required to continue the 
execution of the context (note from the teaching of Shaylor that a context stores the 
state of a thread in memory and when a context switch occurs the context is saved to 
persistent storage, see Shaylor, col. 1, lines 56-67 and col. 2, lines 1-2; also note that if 
a write command issued by the thread writes to the memory storing the context, then 
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the context must be temporarily swapped out and stored in the persistent storage so 
that the context will not be overwritten by the write command). 

Per claims 34 and 41 , the combined teaching of Correale and Shaylor further 
discloses the memory controller pulls the data from the output transfer memory and the 
memory controller sends a signal to the processing agent to unlock the output transfer 
memory (following the discussion in the rejection of claim 1 above, if the output register 
is write disabled, then it must be re-enabled in order for future write data to be stored by 
the processor). 

Per claim 35, the combined teaching of Correale and Shaylor further discloses if 
the context has been swapped out after the output transferred memory has been 
unlocked, the context is swapped back in and the processing agent continues the 
execution of the thread (Shaylor teaches a swapped out context must be switched back 
in to continue the thread's execution, since claim 34 teaches the swapping out is the 
result of a write command's possibility of overwriting the context, then the context 
should be switched back in since re-enabling the output register indicates the write 
command is already completed). 



Per claim 43-45, Correale further teaches the memory resources comprise 
memory controller channels (see the rejection of claims 1 , 26 and 37 above; because all 
components involving in servicing the write request are considered to form the memory 
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controller, including the PLB arbiter and components on the Slave devices, the signal 
lines and buses connecting the Master devices to the memory controller can be 
regarded as memory controller channels, see Correale, Fig. 10). 

Per claim 53, Correale and Shayler further teaches executing a context and 
issuing a write command to a memory controller to write data to one of the memory 
resources (see the rejection of claims 1 , 26 and 37 above for executing a context and 
issuing a write command to a memory controller; the limitations in this claim are already 
repeated by claims 1 , 26 and 37). 

Per claims 57, 59 and 60, Correale and Shayler further teach the output transfer 
memory comprises an output transfer register (here the memory is considered to be the 
register because a memory "registers" data). 

Allowable Subject Matter 

9. Claims 3-7, 1 8-21 , 28, 29, 50, 51 and 58 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claims 3, 18, 28 and 50 are allowable over prior art primarily because the claims 
each teach the processing agent executing a context and issues a read command to a 
memory controller in a read phase. However, the processing agent has already been 
mapping to Correale's Slave devices which include a memory controller and a PCI 
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bridge (see Correale, col. 5, lines 57-58). Memory controllers and PCI bridges cannot 
execute a context and issue a read command to a memory controller in a read phase. 
Instead, the Master devices in Correale execute contexts and issue read commands as 
described above in the rejection of claims 1 , 26 and 37. 

Claim 29 is allowable over art primarily because it teaches the memory controller 
processes the read command to be sent to the memory resource and the context is 
swapped out if the read command is required to continue the execution of the context. 
The memory resource is already mapping to Correale's Master device such as the CPU 
in the rejection of claim 26 set forth above. Read commands in Correale are not sent to 
the Master devices but issued by them. 

Response to Arguments 

1 0. Applicant's arguments with respect to claims 1 , 2, 1 3, 1 6, 1 7, 26, 27, 33-35, 37, 
40, 41 , 43-45, 49, 53-57 and 59-65 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Correale and Shaylor as set forth above. 

In the new ground of rejection, Correale's Master devices are now construed as 
the memory resources and the Slave devices as the processing/programming engines. 
In the previous Office action, the roles of the Master and Slave devices were reversed, 
with the Master devices being the processing/programming engines and the Slave 
devices being the memory resources. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shawn Gu whose telephone number is (571) 272-0703. 
The examiner can normally be reached on 9am-5pm, Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on (571) 272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/SHAWN X GU/ 

Shawn X Gu 
Patent Examiner 
Art Unit 2189 

20 January 2009 



/Reginald G. Bragdon/ 

Supervisory Patent Examiner, Art Unit 2189 



